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FIELD OF THE INVENTION 

[0001] The present invention relates to engine 
mounting systems and, more particularly, relates to mounting 
systems for engines employed in generator sets. 

BACKGROUND OF' THE INVENTION 

[0002] Generator sets (or simply "gensets") commonly 
experience significant amounts of vibration due to the 
operation of engines within the gensets that rotate the 
alternators of the gensets. Consequently, it is usually 
necessary and desirable to isolate the gensets from the 
foundation on which they are supported, to avoid the 
transmission of undesirable vibrations to the foundation and 
other components outside of the gensets. Commonly the engine 
of the genset is mounted by way of an additional set of 
mounting component (s) that is similar to that used to mount 
the alternator of the genset. 

[0003] Conventionally, two types of mounting systems 
are available for isolating vibrations of an engine of a 
genset from a foundation (or other support structure) of the 
genset. According to a first conventional mounting system, 
the engine is mounted by way of one or more rubberized 
components to one or more skid rails, which in turn are 
rigidly mounted upon the foundation. According to a second 
conventional mounting system, the engine is rigidly mounted to 
one or more skid rails, and the skid rails in turn are coupled 
to the foundation by way of springs such that the skid rails 
are spring isolated from the foundation. Both of these 
conventional mounting systems largely if not entirely succeed 
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in vibrationally isolating the engine from its foundation, 
and/or in dampening vibrations of the engine. 

[0004] Independent of the vibrations produced by an 
engine, the engine also experiences changes in temperature 
during operation. These temperature changes produce changes 
in the dimensions of the engine. The amount of such 
dimensional variation that occurs typically is a function of 
the overall size of the engine. 

[0005] Such dimensional changes in an engine due to 
temperature variation can be problematic with respect to the 
attachment of the engine to its foundation by way of the 
mounting systems. In particular, if the front and rear of the 
engine are rigidly fixed to the skid rails and/or the 
foundation, and the expansion of the engine is significant, 
excessive stresses can develop within the engine block and the 
mounting components (and even with respect to the skid rails 
and/or the foundation) . 

[0006] To prevent such excessive stresses from 
developing, some conventional genset assemblies employ 
additional mounting components that allow the engine to 
expand, typically both longitudinally (e.g., along an axis 
parallel to the crankshaft of the engine) and transversely 
(e.g., along an axis perpendicular to the crankshaft). Such 
additional components can include, in particular, a "hat" 
channel in the skid rail or foundation to which the engine is 
mounted, which receives one or more of the mounting components 
supporting the engine and allows for at least some movement of 
those mounting components relative to the skid 
rail/foundation . 

[0007] Although the use of such a hat channel 
successfully allows some of the stresses arising due to engine 
expansion/contraction to be alleviated, it does not entirely 
alleviate the problems associated with these stresses. In 
particular, if the engine is sufficiently large, the engine 
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expansion/contraction can become so great that it is nearly 
impossible to maintain the structural integrity of the 
connection between the hat channel and the mounting 
component (s) coupled within the hat channel, such that the 
mounting connection of the engine to the skid rail /foundation 
can become weakened or broken. 

[0008] Therefore it would be advantageous if a new 
mounting system could be developed for mounting the engine of 
a genset (or even the entire genset) with respect to a 
foundation (or other support structure) so that the engine was 
both largely (or entirely) vibrat ionally isolated from the 
foundation and also was coupled to the foundation in a manner 
that allowed for expansion/contraction of the engine without 
the creation of excessive stresses upon the engine, the 
mounting components, or the foundation. Further it would be 
advantageous if the mounting system was configured to avoid 
excessive movement that could result in the damaging of 
mounting system components, and also maintained coupling 
between the engine and the foundation even when stresses did 
for some reason become excessive. 


SUMMARY OF THE INVENTION 


[0009] The present inventors have recognized that an 
engine of a generator set could be mounted upon a base in an 
improved manner in which, while one end of the engine was 
mounted in a conventional manner to the base, another end of 
the engine was mounted using one or more specialized mounting 
components that allowed for relative movement between that 
other end of the engine and the base without the creation of 
excessive stress and, at the same time, limited relative 
movement to within a range so that the mounting components 
themselves were not forced to accommodate excessive amounts of 
movement. These goals were achieved through the use of 
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specialized mounting components each having a flexible, 
rubberized portion sandwiched in between two rigid portions 
capable of being respectively coupled to the engine and the 
base. Additionally, each of the specialized mounting 
components includes a shaft that extends from one of the rigid 
portions through the intermediate portion and the other of the 
rigid portions and out beyond that other rigid portion. 

[0010] By making the shaft narrower in diameter than a 
channel through which it extends in the intermediate portion 
and the other rigid portion, relative shearing motion of the 
first and second rigid portions is tolerated within a limited 
range. By making the shaft extend beyond the other rigid 
portion and placing a cap on the shaft having a diameter 
greater than that of the channel and at a location beyond a 
normal position of the other rigid portion, relative vertical 
motion of the first and second rigid portions apart from one 
another also is tolerated within a limited range. Further, 
because of the cap, movement of the first and second rigid 
portions is restricted to within this range even if the forces 
applied to the rigid portions become excessive such that the 
intermediate portion would otherwise be unable to resist 
further movement of the rigid portions apart from one another 
beyond that range . 

[0011] In particular, the present invention relates to 
a generator set assembly having an alternator, an engine 
coupled to the alternator and capable of transmitting 
rotational energy to the alternator, a base, and a plurality 
of engine mounting components positioned between the base and 
the engine. At least a first of the engine mounting 
components includes a first rigid portion capable of being 
fixedly coupled to the engine, a second rigid portion capable 
of being fixedly coupled to the base component, a flexible 
intermediate portion coupled between the first and second 
rigid portions that allows relative movement of the first and 
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second rigid portions to occur in response to expansion and 
contraction of the engine during operation of the engine, and 
a further component extending between the first and second 
rigid portions through the flexible intermediate portion. The 
further component is capable of limiting relative movement of 
the first and second rigid portions. 

[0012] Further, the present invention relates to a 
mounting component for mounting an engine onto a base. The 
mounting component includes a first rigid portion capable of 
being fixedly coupled to the engine, a second rigid portion 
capable of being fixedly coupled to the base, and an 
intermediate portion coupled between the first and second 
rigid portions, where the intermediate portion is formed at 
least in part from a flexible material so that the 
intermediate portion is capable of allowing relative movement 
of the first and second rigid portions. Further, the mounting 
component includes an additional component coupled to one of 
the first and second rigid portions and extending through the 
intermediate portion and through at least a portion of the 
other of the first and second rigid portions and beyond a 
surface of the other rigid portion, where the additional 
component is capable of interacting with at least one of the 
intermediate portion and the other rigid portion so that at 
least one of relative shearing movement between the first and 
second rigid portions and relative movement of the first and 
second rigid portions apart from one another is limited. 

[0013] A method of mounting an engine of a generator 
set to a base so that the engine can expand and contract 
during operation as a temperature of the engine changes 
without producing excessive stresses upon mounting components 
supporting the engine with respect to the base. The method 
includes providing a mounting component having first and 
second rigid components attached on opposite sides of a 
flexible intermediate component, and further having an 
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additional component extending from one of the first and 
second rigid components through a channel within the 
intermediate component and at least a portion of the other of 
the first and second rigid components, the additional 
component extending beyond a surface of the other rigid 
component and having a shaft that extends through the channel 
and has an outer diameter that is less than an inner diameter 
of the channel. The method additionally includes fixedly 
coupling the second rigid component to the base, and fixedly 
coupling the first rigid component to the engine. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 shows an elevation view of an exemplary 
generator set having an alternator and an engine mounted on 
skid rails, and a foundation; 

[0015] FIG. 2 shows an elevation view of a front 
mounting component for the engine of FIG. 1; 

[0016] FIG. 3 shows a cross-sectional view taken along 
line 3-3 of FIG. 2; and 

[0017] FIGS. 4 and 5 show partial, cross - sect ional 
view taken along lines 4-4 and 5-5 of FIG. 3. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0018] Referring to FIG. 1, an exemplary generator set 
(or simply "genset") 10 is shown to include an engine 20 and 
an alternator 30. The engine 20 is typically an internal 
combustion engine, although it also could be another type of 
engine as well. The alternator 30 can be any of a variety of 
types of alternators, such as three-phase alternators. The 
engine 20 drives the alternator 30 (providing rotational 
energy thereto) by way of a crankshaft (not shown) . Each of 
the engine 2 0 and the alternator 3 0 is mounted on two skid 
rails 40 (one of which is shown, the two rails being parallel 
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to one another) , which in turn are mounted on a foundation 50 
by way of spring isolators 55. 

[0019] The engine 20 in particular is mounted onto the 
skid rails 40 by way of a pair of rear mounting components 60 
and a pair of forward mounting components 70, where one 
mounting component of each pair is coupled to each of the skid 
rails 40. In the present embodiment in which the skid rails 
40 are mounted to the foundation 50 by way of the spring 
isolators 55 , the rear mounting components 6 0 are of a 
conventional, rigid mounting pad type. That is, the mounting 
feet (not shown) at the rear of the engine 20 are rigidly 
coupled to the skid rails 40, e.g., by way of one or more 
bolts. In alternate embodiments such as, for example, 
embodiments in which the skid rails 40 are rigidly coupled to 
the foundation 50 (without any spring isolators 55) , the rear 
mounting components can employ rubber mount pads and/or 
springs by which the mounting feet (not shown) at the rear of 
the engine 20 are coupled to the skid rails 40. By virtue of 
such non-rigid components, the skid rails 4 0 would be isolated 
from most or all vibrations created by the engine 2 0 during 
its operation that might otherwise be transmitted via the rear 
mounting components. Depending upon the embodiment, the rear 
mounting components 60 can also serve to dampen engine 
vibrations in addition to (or instead of) serving to partially 
or entirely vibrat ionally isolate the engine 20 from the skid 
rails 40. 

[0020] The skid rails 40 themselves can be mounted 
rigidly (e.g., by way of one or more bolts) to the foundation 
50. However, in alternate embodiments, the skid rails 40 also 
can be mounted to the foundation 50 by way of one or more of 
the above-discussed vibrat ion- isolating/dampening components 
including, for example, rubberized or spring-based mounting 
components. In some such embodiments where vibration- 
isolating/dampening components are employed in between the 
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skid rails 40 and the foundation 50, the rear mounting feet 
can be coupled directly and rigidly (e.g., by way of one or 
more bolts) to the skid rails. In all of these cases, 
nevertheless, the foundation is largely if not entirely 
vibrat ionally- isolated from the engine 20 (and/or the engine's 
vibrations are largely if not entirely damped so as not to 
significantly affect the foundation) . 

[0021] Referring to FIGS. 2-4, in accordance with one 
embodiment of the present invention, the front mounting 
components 70 (in contrast to the rear mounting components 60) 
are of a specialized design that allows for movement of the 
engine 20 in relation to the skid rails 40 and thereby allows 
for expansion/contraction of the engine to occur as it heats 
up and cools down during operation, without the creation of 
excessive strains or stresses upon the engine 20, the skid 
rails 40 or the mounting components themselves. Further, the 
front mounting components 7 0 are designed so that the amount 
of relative movement accommodated by the front mounting 
components is limited so that excessive stress - induced motion 
is not experienced by the front mounting components and also 
so that, in the event that excessive stresses are imposed upon 
the front mounting components, those components nevertheless 
retain the engine with respect to the skid rails. 

[0022] Generally, as shown in FIG. 2, each of the 
front mounting components 70 is coupled between a respective 
mounting foot 80 of the engine 2 0 and one of the skid rails 
40. Each of the front mounting components 70 includes a first 
top plate 120, a support structure 130, and an intermediate 
portion 140 sandwiched in between the first top plate and a 
second top plate 150 of the support structure. A base 190 of 
the support structure 13 0 is coupled directly to one of the 
skid rails 40 by way of four bolts 200 and corresponding nuts 
220, and the first top plate 120 is coupled directly to the 
engine 20 by way of a bolt 210 and a corresponding nut 230. 
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The first top plate 120 and the support structure 130 can be 
made of steel, another metal, or a variety of other types of 
relatively rigid, strong materials (e.g., certain plastics) . 

[0023] The intermediate portion 140 includes two 
flexible (e.g., rubberized or elastomeric) portions 160 
sandwiched in between respective pairs of first and second 
metal plates 170 and 180, respectively, where each of the 
metal plates is affixed to its respective flexible portion 
(e.g., by way of a cement or other bonding material) . More 
specifically, each of the first metal plates 170 is sandwiched 
between a respective one of the flexible portions 160 and the 
first top plate 120, while each of the second metal plates 180 
is sandwiched between a respective one of the flexible 
portions and the second top plate 150. Depending upon the 
embodiment, the metal plates 170,180 also respectively can be 
affixed (e.g., by way of a cement or welding) to the 
respective one of the top plates 120,150 with which the 
respective plates are in contact. Although the plates 170, 
180 are termed metal plates in the present embodiment, in 
alternate embodiments the plates can be made of any of a 
variety of other rigid or semi-rigid materials, e.g., other 
metals or plastics. 

[0024] Also as shown in FIG. 2, in the present 
embodiment, the second metal plates 180 below each of the 
flexible portions 160 are coextensive in their width and 
length with their respective flexible portions, such that the 
flexible portions are not in direct contact with the second 
top plate 150. However, in contrast, the first metal plates 
170 extend only partly across their respective flexible 
portions 160, such that much of the flexible portions' upper 
surfaces are in direct contact with the first top plate 120. 
In alternate embodiments, the first metal plate 170 associated 
with each of the flexible portions 160 can be larger than 
shown (or even coextensive with its flexible portion) , and/or 
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the second metal plate 180 associated with each of the 
flexible portions can be less than coextensive with its 
flexible portion. 

[0025] Referring additionally to FIG. 3, the flexible 
portions 160, the first and second metal plates 170,180 and 
the first and second top plates 120,150 are coupled together 
by way of a plurality of coupling components 240, which are 
shown in phantom in FIG. 2 and shown in more detail in FIG. 3. 
In particular, as shown in FIG. 3, the coupling components 240 
associated with each of the respective front mounting 
components 70 include two primary coupling components 250 and 
a secondary coupling component 280. 

[0026] Because in the present embodiment each of the 
primary and secondary coupling components 250,280 associated 
with each of the front mounting components 70 are aligned with 
one another (as shown in FIG. 3) , FIG. 2 generally shows in 
phantom an outline corresponding to a superimposi t ion of 
cross-sections of the various coupling components. Lines 
290,310 along which the primary and secondary coupling 
components 250,280 associated with the respective front 
mounting components 70 are generally aligned are in the 
present embodiment perpendicular to a line 300, which is 
parallel to a longitudinal axis of the engine 20 (e.g., 
parallel to a crankshaft axis of the engine) . 

[0027] Each of the two primary coupling components 250 
associated with each of the respective front mounting 
components 70 respectively couples the respective second metal 
plate 180 to the second top plate 150 in a fixed manner. That 
is, the coupling components 250 are intended to restrain 
movement of the second metal plates 180 apart from the second 
top plate 150. In the embodiment shown, each of these two 
side coupling components 250 includes a respective bolt 2 60 
and a respective nut 270, although in alternate embodiments 
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other types of coupling components known in the art could be 
employed . 

[0028] As shown in more detail in FIGS. 4 and 5, the 
secondary coupling component 280 includes a bolt 320 having a 
head 325 that interfaces a top of the first top plate 170 and 
a shaft 33 5 extending downward from the head (the head 
restricting downward movement of the bolt beyond the first top 
plate) . The shaft 335 extends through the entire intermediate 
portion 140 and further through each of the first and second 
top plates 120,150 and out beyond those top plates. The first 
metal plate 170, and consequently the entire intermediate 
portion 140, are held tight against the first top plate 120 by 
way of a threaded nut 330 that is threaded onto the shaft 335 
and positioned directly under the first metal plate. Adjacent 
the nut 330, on the side of the nut opposite the first metal 
plate 170, is an oversized hole or channel 340 extending 
through the remainder of the intermediate portion 14 0 
(including most of the flexible portion 160 and the second 
metal plate 180) and through the second top plate 150. 

[0029] Further as shown, a spacer 350 is positioned 
within the channel 340 along the shaft 335. The spacer 3 50, 
which in the present embodiment is made from steel (but in 
alternate embodiments can be made from another material), is 
sufficiently narrow in its outer diameter that it does not 
occupy all of the space within the channel 340. Consequently, 
an annular float space 360 exists between the spacer 350 and 
the intermediate portion 140/second top plate 150. Because of 
the existence of the float space 360, the first and second top 
plates 120,150 can generally move sideways relative to one 
another along the line 300 as well as along (parallel to) the 
lines 290/310 (see FIG. 3) , as allowed by the flexible portion 
and limited by the size of the float space. In the present 
embodiment, the annular float space 360 has a width (as 
measured radially) of about 3 mm, although this width can vary 
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depending upon the embodiment. Because the two primary 
coupling components 2 50 only extend through the second metal 
plates 180 rather than through the flexible portions 160 or 
the first metal plates 170, the primary coupling components 
250 do not restrict this sideways motion of the first and 
second top plates 120,150 relative to one another (see FIG. 
5) . 

[0030] Referring still to FIGS. 4 and 5, the spacer 
350 extends between the nut 330 and an oversized washer 370 
having an outer diameter greater than the inner diameter of 
the channel 340. A further nut 380 is positioned on the shaft 
335 along the side of the washer 370 opposite the side 
abutting the spacer 350 to hold the washer 370 onto the shaft 
and in contact with the spacer. Because a top end of the 
spacer 350, in addition to abutting the nut 330, also abuts a 
shoulder 390 of the flexible portion 160, the combination of 
the nut 380, washer 370 and spacer 350 further contributes to 
holding the first metal plate 170 tight against the top plate 
120 . 

[0031] Further, the shaft 335 and spacer 350 are of 
sufficient length that they extend beyond (e.g., below) the 
second top plate 150 into a cavity 395 of the support 
structure 130, such that an additional space 400 is created 
between the washer 370 and the second top plate. In the 
present embodiment, the additional space 4 00 has a nominal 
width (e.g., a default width when no downward force is applied 
to the mounting component 7 0 tending to compress the first top 
plate 120 closer to the second top plate 150) of about 3 mm, 
although in alternate embodiments the additional space can be 
differently sized . 

[0032] Because of the additional space 400, while the 
bolt 320 is axially fixed in relation to the first metal plate 
170 and the first top plate 120, it only partly constrains 
movement of the second top plate 150. That is, the flexible 
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portion 160 can be stretched or compressed allowing the first 
and second top plates 120,150 to move apart from and toward 
one another; however, if the flexible portion 160 is 
sufficiently stretched, the washer 370 comes into contact with 
the second top plate 150 and prevents further stretching of 
the flexible portion. Consequently, the first and second top 
plates 120,150 can move apart from and toward one another 
along a line 410 shown in FIGS. 4 and 5, as limited (in terms 
of being moved apart) by the size of the additional space 400. 

[0033] Through the use of the presently-described 
front mounting components 70, and particularly the use of the 
secondary coupling components 280, the present inventive 
mounting system allows for relative movement of the top plates 
120,150 both along the lines 300 and 290/310 (see FIG. 3) and 
toward and away from one another along the line 410 (see FIGS. 
4 and 5). Thus, as the engine 20 expands or contracts during 
operation tending to cause movement of the mounting foot 80 at 
the front of the engine in relation to the rear mounting 
components 60, the first top plate 120 is capable of moving in 
relation to the second top plate 150 without producing 
excessive stresses upon any of the engine, the mounting 
components 60,70, or the skid rails 40/f oundat ion 50. 

[0034] The front mounting components 7 0 with the 
coupling components 280 are designed primarily to allow 
relative movement of the top plates 120,150 along the lines 
300, 290/310 and 410, since expansion and contraction of the 
engine 20 typically produce forces tending to cause movement 
along these lines. Further, due to the use of the flexible 
portions 160, the front mounting components 70 also provide 
some vibrational isolation/damping between the first and 
second top plates 120,150. 

[0035] Additionally, while allowing for relative 
movement of the top plates 120,150 to alleviate stresses that 
might otherwise occur during expansion/contraction of the 
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engine 20, the presently-described mounting system also 
prevents undue stress from being applied upon the intermediate 
portions 140 that might cause excessive movement of, and even 
damage to, the front mounting components 70. In particular, 
by appropriately limiting the sizes of the annular float 
spaces 360 and the additional spaces 400 of the front mounting 
components 70, the amounts of shearing and stretching that the 
flexible portions 160 can undergo are limited. Thus, the 
flexible portions 160 do not have to bear excessive forces 
that might lead to their rupture or being otherwise damaged. 

[00361 Further, the presently-described mounting 
system provides an additional function in that, in the 
unlikely event of a rupture of one or both of the flexible 
portions 160 of the front mounting components 70, the first 
top plate 120 would still be coupled to the second top plate 
150. As shown in FIGS. 4 and 5, the washer 370 has a diameter 
that is greater than the inner diameter of the channel 34 0 
extending through both the flexible portion 160 and the second 
top plate 150. Consequently, if the flexible portion 160 were 
to rupture, the washer 370 would still be precluded from 
moving past the second top plate 150 and thus the first top 
plate 12 0 would still be precluded from moving beyond a 
certain maximum distance away from the second top plate. 

[0037] Thus, the present inventive mounting system 
allows thermal expansion/contraction of an engine to occur in 
a manner that (under normal operating conditions) avoids the 
imposition of excessive stresses upon the engine, the mounting 
components 60,70 or the skid rails 40/f oundation 50 (and 
provides some vibration isolation/damping) , and yet avoids 
being overly tolerant of excessive forces (or movement of the 
mounting components resulting therefrom) that might damage the 
front mounting components, and further prevents decoupling of 
the engine 20 from the skid rails 40 in the unlikely event 
that the front mounting components do become damaged. 
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[0038] Although FIGS. 1-5 show one embodiment of the 
present invention, a variety of other embodiments of the 
present invention are also contemplated. For example, while 
in the present embodiment, the secondary coupling components 
280 are positioned largely in the center of their respective 
intermediate portions 140, spaced equally between the 
respective primary coupling components 250, in alternate 
embodiments, the numbers of the different types of coupling 
components 250,280 associated with each of the respective 
front mounting components 70 can vary from that shown, as can 
the positions of the different coupling components relative to 
one another and in relation to the respective front mounting 
component 70. For example, in some alternate embodiments, the 
primary coupling components 250 coupling the intermediate 
portion 140 to the second top plate 150 need not be along the 
side, nor need the secondary coupling component 2 80 coupling 
the intermediate portion 140 to the first top plate 120 be at 
the center of the intermediate portion. In some embodiments, 
the primary coupling components 2 50 are not required. 

[0039] Also, in certain alternate embodiments, the 
roles of the primary and secondary coupling components could 
be reversed. That is, the primary coupling component (s) 
associated with a mounting component could rigidly link the 
intermediate portion to the first (or upper) top plate rather 
than the second (or lower) top plate, and the secondary 
coupling component (s) could hold tight the intermediate 
portion to the second top plate while only partly constraining 
the amount of movement of the first top plate (in such an 
embodiment, the channel 340 would extend within the 
intermediate portion and the first top plate rather than the 
second top plate). In alternate embodiments, other parts 
(e.g., the first and second metal plates 170, 180) are not 
required . 
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[0040] In further alternate embodiments, the engine is 
mounted by way of only one, or more than two, specialized 
front mounting components that allow for 

expansion/contraction, or the specialized mounting components 
are utilized to support the engine at other locations other 
than (or in addition to) the front of the engine. 

[0041] Also, depending upon the embodiment, the 
materials utilized to form the various parts of the mounting 
components can vary from those described above or certain 
parts can be modified from those shown. For example, instead 
of using the discrete nut 380, washer 370, spacer 350, nut 330 
and bolt 320, different component (s) that performed some or 
all of the same functions could be employed. For example, a 
bolt having a threaded shaft and a large (e.g., larger in 
diameter than the inner diameter of the channel 34 0) head at 
one end could be inserted into the second top plate 150 and 
then into the intermediate portion 140 and finally into the 
first top plate 120. Such a bolt could be fixed in place by 
way of a locking nut coupled to its shaft at the end of the 
shaft on the top of the first top plate and an additional 
locking nut positioned at the same location as the nut 330. 
Although some embodiments would not include the spacer 350 and 
consequently not apply pressure against the shoulder 3 90 of 
the flexible portion 160, in further alternate embodiments an 
additional locking nut could be positioned onto the bolt (or a 
flange could be integrally formed on the bolt) for performing 
this function. 

[0042] While the foregoing specification illustrates 
and describes the preferred embodiments of this invention, it 
is to be understood that the invention is not limited to the 
precise construction herein disclosed. The invention can be 
embodied in other specific forms without departing from the 
spirit or essential attributes. Accordingly, reference should 
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be made to the following claims, rather than to the foregoing 
specification, as indicating the scope of the invention. 
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